Effect of ornithine concentration on citrulline synthesis in mouse liver mitochondria.
The rate of citrulline synthesis in mitochondria from OTC-deficient spf-ash mice (15% of the normal activity) was found to be the same as that in mitochondria from control mice. The amount of NAG in their mitochondria varied markedly according to whether they had received a high- or low-protein diet, and the rate of citrulline synthesis was found to be affected by the level of NAG. These results indicate that the CPS stage, not the OTC stage, is rate-limiting in the citrulline synthesis process. Kinetic studies on the effect of ornithine concentration on citrulline synthesis in mitochondria showed that the Km for ornithine was very low in the mitochondria from the mice given a low-protein diet. Kinetic studies on the effect of ornithine concentration on mouse OTC at various concentrations of carbamylphosphate showed that OTC has a ping-pong mechanism, i.e., that the Km for ornithine and Vmax decrease with the reduction in carbamylphosphate concentration. This may explain the low Km value observed in citrulline synthesis in the mitochondria. We conclude that in mitochondrial citrulline synthesis the rate of carbamylphosphate synthesis by CPS in the presence of NAG plays a key role in determining the rate of citrulline synthesis and ornithine dependency.